The relationship between metabolism, DNA binding, and carcinogenicity of 15,16-dihydro-11-methylcyclopenta(alpha)phenanthren-17-one in the presence of a microsomal enzyme inhibitor.
The mean latent period for skin tumor production by the carcinogen 15, 16-dihydro-11-methylcyclopenta [alpha] phenanthren-17-one (Compound IVb) in the mouse was 30 weeks for a dose of 60 mug/week and about 45 weeks for 60 mug/week, while at 0.6 mug/week, no tumors were observed during 100 weeks. Simultaneous administration of the closely related noncarcinogen (IVa) (54 mug/week) together with the carcinogen at 60 mug/week had no effect on the mean latent period. Simultaneous administration of a threefold quantity of the microsomal enzyme inhibitor 7, 8-benzoflavone (I) with the carcinogen at the highest dose increased the mean latent period to 38 weeks, while at the intermediate dose it completely suppressed tumor formation. Neither ketone IVa nor IVb bound covalently to calf thymus DNA in vitro without prior metabolic activation. After incubation with rat liver microsomes and NADPH in the presence of air, both ketones bound covalently to added DNA in vitro, the noncarcinogen (IVa) about four times more extensively than the carcinogen (IVb), roughly in proportion to the overall extents to which these ketones were metabolized. In contrast, overall metabolism of the carcinogen (IVb) was somewhat increased by the addition of a threefold quantity of the inhibitor (I) to the incubation mixture, but binding to added DNA was almost completely prevented. These results are discussed in connection with the hypothesis that cellular DNA is the target of the carcinogen (IVb) for tumor initiation.